I ntr o d u c t i o n
HIV-1 infection is recognized as a major public-health problem in sub-Saharan Africa [1, 2] . Most cases of HIV occur in adults infected through heterosexual contacts Rwanda, a small French-speaking country in Central Afiica, is the most densely populated country in Africa, with around 7.5 million inhabitants in early 1994. Before the civil war, the capital city, Kigali, had a population of 350 O00 inhabitants [5] . In 1986, a national serosurvey revealed an overall HIV seroprevalence of 18% in an urban sample, reaching 30% among women aged 26-40 years [6] .
Voluntary testing of HIV infection and associated counselling are considered important interventions ainied a t reducing HIV transmission. Nevertheless, its efficacy remains to be evaluated [7-lo] . Post-test counselling allows the opportunity to announce HIV status and provides prevention and psychosocial support to individuals [ll] . In Africa, few HIV counselling and testing centres are operational, and few data are actually available about their attendance and factors associated with failure to return for HIV post-test counselling [7, 12] .
We evaluated factors predicting the likelihood that pregnant women who are counselled and tested for HIV will return for HIV post-test counselling and test results in Kigali. This research was conducted within the context of a prospective cohort study on the impact of HIV infection on pregnancy outcome (EGE cohort) started in July 1992 in the Centre Hospitalier de Kigali (CHK), the principal community hospital in the capital city providing 10 O00 prenatal consultations and 9000 deliveries annually 1133.
[3,41.
Subjects and methods
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Study site and population
All pregnant women attending the antenatal clinic of the CHK were eligible for the EGE cohort study if they fulfilled the following inclusion criteria: gestational age < 28 weeks, residence within 10 kin of the CHK, wish to deliver at the CHK and verbal informed consent for enrolment in the cohort. Approval for the study was guaranteed by the Rwandan Ministry of Health.
Study design and counselling programme
Objectives and procedures of the study were explained to the eligible women. Pre-test counselling was perfornied in group discussions in the local language (Kinyanvanda), according to the methods approved by the Rwandan National AIDS Program. In this pre-test session, modes of HIV transmission were explained. Information on age, parity, obstetrical history and HIV testing history was collected by social workers on standardized questionnaires. Finally, blood was collected for HIV-1-antibody testing, after verbal consent was obtained.
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Two weeks later, all eligible HIV-positive women and a corresponding number of HIV-negative women of comparable maternal age and parity were formally enrolled in the EGE cohort. At this time, socioeconomic characteristics (marital status, educational level, occupation) were collected on standardized questionnaires by trained social workers and nurses, who were blinded to the serostatus of the woman.
For all women who had an HIV test and wished to be informed of their result, regardless of their inclusion in the cohort, the HIV test result was given ayproximately 2 weeks later by social workers trained in counselling techniques and who were independent of the EGE study staff. During this face-to-face individual posttest counselling, the woman's level of knowledge about HIV infection was determined (open-ended questions) and contraception methods were explained (including demonstration of condom use). Each woman was offered assistance in counselling her partner about her serologic status and in encouraging his participation in testing. For this purpose, the counselling centre specially implemented within the CHK was accessible to every woman and her partner for the duration of the study period until April 1994.
Four months after delivery, another interview was conducted by the same social workers to evaluate condoni use among women who were included in the cohort and knew their serostatus.
Laboratory methods
A l l seruni samples were screened at the Rwandan Na- Among the 1233 women tested at the prenatal clinic, 424 HIV-positive and 406 HIV-negative women were eligible for inclusion in the EGE cohort. Among those, 7.8% (40 HIV-positive aiid 25 HIV-negative) declined enrolment into the study, mainly because of change of residence or refusal from the partner. Thus, 384 HIVpositive and 381 HIV-negative pregnant wonien were enrolled in the prospective cohort study. The mean age of these 765 women was 26.0 years (SD, 4.8 years). The average number of pregnancies, including the current one, was 2.5 (SD, 1.7; mean, 2.0). (Table 2) .
HIV test a t the project site. Except for two, they were partners of women who had post-test counselling. Among the 848 women who returned for post-test counselling 2 weeks after testing (Table l) , 84.9% of the HIV-positive women versus 92.2% of the HIV-negative women had informed their partner that they had been tested (P=0.0003); 50.9 versus 94.6% stated that they planned to inform their partner of the test result (P=O.OOOl); and 73.8 versus 69.5% wished their partner to be tested (P=0.30). Knowledge about heterosesual and -parenteral transmission of HIV exceeded 85% in HIV-positive and HIV-negative women (Table 3) . However, only 45.3%) of the women mentioned motherto-child transmission in an open question (no difference between the two groups). Furthermore, other modes of transmission were also frequently reported. The difference between the asymptomatic and symptomatic stages of HIV infection was known by 52 (19.3%) HIV-positive women and 128 (22.3%) HIV-negative women (P=0.30). Over the study period, only 63 partners, including 32 partners of HIV-positive women, came for an Table 4 shows the reasons reported for absence of condom use according to HIV serostatus. Three-quarters of the HIV-positive women and m70-thirds of the HIV-negative women quoted partner's refusal or woman's fear of their partner. One-third of the HIV-negative women who never used condoms quoted fidelity versus 16% of the HIV-positive women. Finally, 11% of HIV-positive and 17% of HIV-negative women thought that condoms were dangerous (P=O.50). 
Discussion
In our study, two-thirds of the pregnant women tested asked voluntarily for their HIV serostatus in the counselling centre. There are at least three reasons for this relatively high level of attendance: first, pre-test counselling was intensive; second, the counselling centre was spedally implemented with social workers trained in posttest counselling techniques and third, the study personnel in charge of prenatal and postnatal care were blinded to the HIV serostatus. As in Kinshasa, Zaiire and Nairobi, Kenya, the fear of family conflicts or expulsion from the marital home by the partner explains why only half of the HIV-infected women said that they intended to inform their partners of their serostatus [S,9,16] . More than 70% of the women who had post-test counselling wished their partner be tested. However, despite our encouragement and the infrastructure available, only 8% of the partners have been tested in our project. An unknown number may have attended the anonymous testing centre available in town.
In our study, obstetrical history and socioeconomic characteristics of the women do no appear to predict factors of attendance of post-test counselling among pregnant women. An HIV-positive result was the only factor related to failure to return for HIV test result. As shown in Kigali 1171, this suggests that HIV-infected women perceived themselves at risk of HIV infection and consequently were afraid to learn their test result. More than SO% of the women had seen a condoni before. However, only 14% reported using a condoni a t least once, most women with their regular partner. Similar results have been found in Kinshasa [SI, where 22% of women used condoms at least once. Four months after delivery (i.e., 5 6 months afier post-test counselling), eflëctive condom use remained moderate in our study, as only 6% of women reported using condoms regularly. Different factors may explain these findings. First, the women tested in this project were young and with relatively few children for Rwandan standards. So, we suppose that the desire for another pregnancy was still high. Second, popular beliefs of the importance of transfer of bodily fluids, traditional methods of sexual intercourse and common misconceptions about the dangers of condom use may explain why Rwandese people are very reluctant to use condoms [23] . Third, using a condom requires the woman to inform her partner about this change, with not only the risk of refusal but more importantly of expulsion fioin the marital home. Indeed, it has been shown that men control sexual decision making in Rwanda [22] . In our study, this last point was strongly supported by the woman's fear of using condonis. At the time of post-test counselling, these difficulties are reduced for couples who together agree to be tested for HIV (data not shown). We found high levels of knowledge regarding the heterosexual transmission of HIV, but these remain digcult to translate into changes in behaviour [lo] . To maximize the probability of success of condom use, counselling should target couples and not only women, as demonstrated in Kigali and elsewhere [7,22,24-261. Since 1987, the level of knowledge about heterosexual and parenteral transmission of HIV has been high in Kigali [17] . However, half of the pregnant women in our sample were unaware that HIV infection could be transmitted perinatally. In 1987, 98% of women of childbearing age, but not pregnant, knew about mother-tochild HIV transmission [17] . Reasons for this difference niay result from the method of interview by social workers (who used open-ended questions), socioeconomic characteristics of the women and in the modalities of the Counselling programme. Pregnant women may also be less inclined to accept the reality of perinatal HIV transmission. The same observation has been made in Kinshasa, where one-third of the pregnant women did not know about mother-to-child HIV transmission in 1991 [SI, whereas in 1988, 89% of non-pregnant women interviewed knew that HIV could be transmitted perinatally [27].
The HIV seroprevalence figure obtained íî-om our study in 1992-1993 was high aniong pregnant women in Kigali, but coherent with previous estimates made in the salile population [28, 29] and with a high incidence [30, 31] .
Women attending the antenatal clinic were likely to be representative of women of reproductive age in Kigali. First, 92% of urban pregnant: wonien seek prenatal medical services during the last triniester of pregnancy [5] ; second, the niaternity ward of the CHK is the main niedical facility performing deliveries; and third, only 2% of women in Rwanda are sterile [32] .
In sununary, no specific factor can predict the failure to return for HIV test result in our study, except the self-perception of risk of being HIV-infected. Different methods inust be developed to increase awareness and include sexual partners in the HIV counselling process. Methods developed by social scientists could help in identifying factors related to sexual behaviour and condom use, and provide better understanding of the psychosocial factors associated with testing and preand post-test counselling [21, 33] . In the context of the rapidly spreading HIV epidemic in Africa, our findings suggest that we must continue looking for innovative and cautious approaches of testing and counselling individuals, especially pregnant women.
